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In this analysis, a critical stepping rate is determined by equating the average torque generated in the coils in one stationary cycle to the external load torque. Here the Fourier series expansion of the normalized current and voltage in a phase is employed to calculate the average normalized torque. As a result, an algebraic equation for coefficients in Fourier expansion of a normalized phase current is derived. The average normalized torque is iteratively calculated for various switching electrical angles so that it is maximized, since it depends on the switching electrical angle with respect to the equilibrium angular position and the rotor normalized velocity.
It can be said, in comparison with the exact numerical solutions of the system equations of a stepping motor with 2 phase or 1-2 phase excitation, that at most the second or third term of Fourier series expansion will be needed to approximate the motor dynamics used to determine the critical stepping rate. IEE, 118-6, 805/812 (1971) 
